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Membrane Forming In-Situ Polymerization For Water Based Drilling 

Fluids 

This application claims priority to U.S. Provisional Application No. 60/41 1,317 
filed September 17, 2002 and to U.S. Provisional Application No. 60/ 426,726, filed 
November 15, 2002 the contents of both being incorporated herein by reference. 

BACKGROUND 

In rotary drilling of subterranean wells numerous functions and characteristics are 
expected of a drilling fluid. A drilling fluid should circulate throughout the well and 
carry cuttings from beneath the bit, transport the cuttings up the annulus, and allow their 
separation at the surface. At the same time, the drilling fluid is expected to cool and 
clean the drill bit, reduce friction between the drill string and the sides of the hole, and 
maintain stability in the borehole's uncased sections. The drilling fluid should also form 
a thin, low permeability filter cake that seals openings in formations penetrated by the bit 
and act to reduce the unwanted influx of formation fluids from permeable rocks. 

Drilling fluids are typically classified according to their base material. In oil base 
fluids, solid particles are suspended in oil, and water or brine may be emulsified with the 
oil. The oil is typically the continuous phase. In water base fluids, solid particles are 
suspended in water or brine, and oil may be emulsified in the water. The water is 
typically the continuous phase. Pneumatic fluids are a third class of drilling fluids in 
which a high velocity stream of air or natural gas removes drill cuttings. 

Three types of solids are usually found in water base drilling fluids: 1) clays and 
organic colloids added to provide necessary viscosity and filtration properties; 2) heavy 
minerals whose function is to increase the drilling fluid's density; and 3) formation solids 
that become dispersed in the drilling fluid during the drilling operation. 

The formation solids that become dispersed in a drilling fluid are typically the 
cuttings produced by the drill bit's action and the solids produced by borehole instability. 
Where the formation solids are clay minerals that swell, the presence of either type of 
formation solids in the drilling fluid can greatly increase drilling time and costs. 

Clay minerals are generally crystalline in nature. The structure of a clay's crystals 
determines its properties. Typically, clays have a flaky, mica-type structure. Clay flakes 
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